AY014032, AY014033, AY014040, AY014148] and Weigand et al. (2013) [KC206171] . Sequences for the remaining 35 specimens (Table 1) were newly obtained. DNA extraction, purification, PCR amplification and sequencing were performed using previously published methods and primers (see Wade & Mordan, 2000; Nekola & Rosenberg, 2013) . The amplified 28S region ( Fig. 1 ) encompasses ITS-2, a region that cannot be aligned because of its intergeneric hypervariability. As a result, all sequence more than 284 bp upstream of the LSU2 primer of Wade & Mordan (2000) was excluded from analysis. The resultant analysed 28S amplicon ranged in length from 809 bp (Acanthinula aculeta) to 827 bp (Columella edentula). The entire 16S amplicon was used for analysis and ranged in length from 403 bp (Cornu aspersum) to 594 bp (Truncatellina cylindrica).
Sequences were aligned using ClustalX, with adjustment by eye. Mega v. 5.0 was used to conduct neighbour-joining (NJ), maximum parsimony (MP) and maximum likelihood (ML) analyses separately for the 28S and 16S sequences. NJ analysis was based on maximum composite distance including transitions and transversions with pairwise gap deletion. MP analysis used the close-neighbour interchange search option with the random addition of 10 replicate trees. ML analysis used all sites and was based on the Tamura-Nei substitution model, a five-category gamma distribution for substitution rates and the nearest neighbour interchange ML heuristic method. In all cases support values were estimated from 1,000 bootstrap replicates. Additionally, Bayesian trees were generated using MrBayes v. 3.1 (Huelsenbeck & Ronquist, 2001) , with a generalised time reversible substitution model assuming gamma-shaped rate variation over 1,000,000 generations and a sampling frequency of once each 1,000 generations. Analysis of these data (Fig. 2) demonstrates poorer resolution using the mitochondrial 16S as compared with the nuclear 28S data, presumably due to higher base-pair saturation rates. Therefore, we used the 28S data to deduce phylogenetic relationships and the 16S data for quasi-independent corroboration.
The 28S data show a highly-supported clade composed of two highly-supported sister clades, together including most of the putative Vertigininae (Clade V) and Nesopupinae (Clade N) included in this study. This 'vertiginid' clade in general corresponds with the Vertiginidae as outlined by Bouchet & Rocroi (2005) and Pokryszko et al. (2009) , with the marked exceptions that: (1) Gastrocopta is excluded as it is neither closely related to Vertigo nor to the chondrinids, but rather represents a distinct branch within the Orthurethra, and (2) both Columella and Truncatellina are excluded as both are members of a moderately supported clade that includes Chondrina. Wade et al. (2001 Wade et al. ( , 2006 have shown that the chondrinids are actually sister to the Orthurethra. The analysis of 16S data in general corroborates these findings, albeit without resolving the sister status of clades V and N.
The 28S and 16S trees both demonstrate that Clade N consists only of tropical species historically assigned to the Nesopupinae. These are known to differ anatomically from the Vertigininae by possessing a penial appendix and a forked retractor muscle (Pilsbry, 1919) . Clade V includes not only all analysed Vertigo, but also the putative genera Nearctula and Vertilla and members of some genera historically assigned to the Nesopupinae (Afripupa, Ptychalaea and Sterkia). Pilsbry (1919) lacked anatomical data for any species within these latter three genera and placed them outside of Vertigo solely on biogeographical (tropical/subtropical range) and conchological grounds (pustulate shell sculpture, and/or strength and location of angular lamella). Previous analyses have shown that these shell features are not reliable for use in supraspecific taxonomy of pupillids (Coles & Nekola, 2007; Nekola et al., 2009; Nekola, Coles & Horsa´k, 2015) .
It should also be noted that for both the 28S and 16S trees, monophyly of Vertigo is only preserved when the taxonomic concept of the genus is expanded to include all members of Clade V. Because support levels for this clade are similar to other apparent genus-level clades (including Cochlicopa, Gastrocopta, Lauria and Truncatellina), our data suggest that it would be most parsimonious to assign all species within Clade V to the genus Vertigo. Our more limited sampling and representation of type species in the narrowly-constrained Nesopupinae (Clade N) makes it impossible for us to say how many generic-level entities might be supported in that group. However it is interesting to note that the genetic divergence between Bothriopupa and Nesopupa is well within the range found within Vertigo. It thus remains an open question how many genera within the Nesopupinae will ultimately be supported by DNA sequence data.
These data do not support subgeneric classification within Vertigo, given that no nodes within Clade V possess support values .70 in either 28S or 16S analyses. However, the weakly supported monophyly of Nearctula/Sterkia suggests that useful subgeneric groupings may in fact exist. Consideration of these issues must await analysis of other amplicons that are more rapidly evolving (therefore with more taxonomically useful sites) than 28S, but more slowly evolving (thus with lower base-pair saturation rates) than 16S.
If retained, the family Vertiginidae represents a highly supported clade possessing only two branches: Vertigo on one hand and a subset of nesopupids on the other. But how useful is recognition of so small a family? We agree with Puillandre et al. (2015) that such decisions are ultimately matters of taxonomic opinion that cannot be subjected to empirical criteria. In this we freely admit to erring on the side of conservatism, as we do not see the utility of erecting a large number of high-level taxonomic groups that constitute only single branches or simple two-branch entities when a more inclusive division containing more taxa is possible by simply stepping back one level in the tree.
Even though outside our primary focus, these analyses also hint that other traditional supraspecific concepts within the Orthurethra may be in need of revision. In particular, the Valloniidae may be polyphyletic with both Pupisoma and Acanthinula/Planogyra each representing their own unique branches within the Orthurethra. The 16S data also suggest that Zoogenetes may be more closely related to Pupisoma. Pilsbry (1927: vii) appears to have been prescient when he stated "The division of the Orthurethra into families seems to be largely a matter of expediency." These empirical data validate this statement and strongly suggest that formal reconsideration of supraspecific concepts across the entire infraorder are warranted, based upon DNA sequence data.
